Abstract: 4-Acyl-1-phenyl-3-methyl-2-pyrazolin-5-ones condensed with 2-amino-4(4'-methylphenyl)-thiazole to form Schiff base. These Schiff bases from complexes of type ML 2. 2H 2 O (M=Mn, Fe, Co, Ni and Cu). Elemental analysis, magnetic susceptibility, electrical conductance, electronic and Infrared spectral data suggested octahedral structure for the complexes. All the compounds were tested for their antibacterial activity. The result indicates that the growth of the tested organism was inhibited by most of the compounds. These Schiff bases are characterized by elemental analysis, mass spectra, 1 H-NMR spectra, 13 C NMR spectra and FT IR spectra.
Introduction
Pyrazolone and its derivatives form an important class of organic compounds due to their structural chemistry and biological activities as analgesic, antipyretics, anti-inflammatory and hyper glycemic agents [1] [2] [3] [4] . Even the simplest pyrazolone derivatives like antipyrine and amidopyrine are widely used analgesic medicines 5 . 4-Acyl-pyrazolones are efficient extractants of metal ions and they have potential to form different types of coordination compounds due to tautomeric effect of enol and keto form 6, 7 . Pyrazolones, especially 4-acyl pyrazolone, display several different coordination modes with respect to classical β-diketonates [8] [9] [10] . In addition 4-acyl-pyrazolones can form a variety of Schiff bases and are reported to be superior reagents in biological, clinical and analytical applications [11] [12] [13] [14] .
In continuation of our work 15, 16 on the metal complexes of Schiff bases, we report here the study of some new, Mn(II), Fe(II), Co(II), Ni(II) and Cu(II) complexes of Schiff bases derived from 4-acetyl/benzoyl-1-phenyl-3-methyl-2-pyrazolin-5-ones and 2-amino-4(4'-methylphenyl)-thiazole. Preparation, characterization and antibacterial activity of above metal complexes with this Schiff bases AcPMPAMPT and BzPMPAMPT are reported here. Where, AcPMPAMPT is a Schiff base of 2-amino-4(4' 
Experimental
Analytical grade reagents and pure distilled solvent were used throughout the work. The Schiff bases were prepared by condensation of equimolar amount of AMPT 17 and AcPMP or BzPMP 18 in minimum quantity of methanol. The reaction mixture was refluxed in Rota mental for about three hours. On cooling the yellow solid compound obtained was filtered, washed with methanol and dried in air.
Electronic Spectra were recorded in DMF solution on LAMBDA 19, UV/VIS/NIR ("SICART-CVN" at V. V. Nager, Gujarat, India). The Mass spectra of all ligands were recorded on the instrument named LCMS-2010A of make Shimadzu. Carbon, hydrogen and nitrogen were estimated on a Thermo fisher (Thermo electron corporation Limited), Flash Elemental Analyzer-1112. The 1 H NMR and 13 C NMR spectra in deuterated ChloroformCDCl 3 of all ligands were recorded on an AVANCE II 400 of make BRUKER spectrophotometer using TMS [(CH 3 ) 4 Si] as internal standard. The infrared spectra of the ligands studied in the present work were recorded on the model FT-IR-8300 of Shimadzu in KBr (Zydus Research center, Ahmedabad, India).
Spectroscopic analysis of the Schiff bases AcPMPAMPT and BzPMPAMPT are given below. 1 H NMR spectra of AcPMPAMPT
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Synthesis and characterization of metal complexes
For the preparation of complexes, an aqueous solution of metal acetate (0.05 M) and 1:4 dioxane solution of ligand (0.05 M) were mixed in presence of acetate buffer (pH=6.5) and the mixture was digested on sand bath for 30 minutes, cooled and filtered the precipitate and then washed with water and then methanol to remove excess metal ions and unreacted Schiff bases respectively. The Schiff bases and their metal complexes were tested for antibacterial activity against Escherichia coli, Salmonella typhi and Bacillus. All the complexes are coloured, non-hygroscopic and stable solids. They are insoluble in water, sparingly soluble in all the common organic solvents but fairly soluble in DMF. Physical properties of the complexes are given in The metal contents in all the complexes were determined gravimetrically as MoO 3 by the method reported by Mohanti et al 19 . Carbon, hydrogen and nitrogen were determined micro analytically. Molar conductivities in 10 -3 M DMF were measured using "Equiptronics EQ-660 digital conductivity meter" and a calibrated conductivity cell at room temperature. Magnetic susceptibilities of the complexes were measured at room temperature (30 o C) using Gouy balance (Sartorius, semi-micro, Sardar Patel University, Vidhyanager, India). Analytical and physical data of Schiff base ligands and complexes are given below.
Infrared spectral analysis of ligands and metal complexes
The infrared spectra of the ligands show which may be assigned to υ O-H of coordinated water 22 . To account for the octahedral stereochemistry of the metal complexes, the coordination of two water molecules is expected.
The bands at ~455 cm -1 in Mn(II) complexes, ~465 cm -1 in Fe(II) complexes, ~520 cm -1 in Co(II) complexes, ~550 cm -1 in Ni(II) complexes and ~485 cm -1 in Cu(II) complexes may be due to metal-nitrogen stretching vibration 23, 24 . A less intense band at ~1625 cm -1 in the spectrum of ligand may be assigned to υ C=N (ring) 25 . All the metal complexes do not show shifting in υ C=N compared to its respective ligands. This suggests that the nitrogen atom of the ring has not participated in the chelation. However, in water containing chelates, this band is observed as a broad with structure this may be due to coupling of the bending mode of coordinated 26 water molecules with υ C=N . No absorption was observed in the visible region for any of the ligands. In the absence of quantum mechanical calculation, it is not possible to assign the absorption bands to definite electronic transitions with complete certainty. However, it appears reasonable to assign the bands to π→ π* transitions 27 . The electronic spectra of Mn(II) complexes exhibit three very low intense bands, one at 16949. 15 28 . The electronic spectra of all Fe(II) complexes shows a broad band at 16393.44cm -1 , 16590 cm -1 respectively which may be assigned to the 5 T 2g → 5 E g transition. The magnetic moment value 4.92 and 5.14 BM respectively which indicates that the complexes are spin-free and it has octahedral geometry. The electronic spectra of Co(II) complexes exhibited absorption bands in the region 8050cm -1 to 10550 cm -1 and 18100 cm , 21460 cm -1 respectively. There should be third transition but we could not observe the same which may be due to very close energy values of different states. Absence of any spectral band below 10000 cm -1 rule out the possibility for tetrahedral structure of the present complexes are also suggestive for distorted octahedral geometry of the complexes 29 . The low molar conductance values in DMF solution for all metal complexes ( Table 1 ) are indicating that the complexes are non-electrolytes.
Electronic spectra and magnetic studies
Antibacterial activity
The compounds were tested in vitro for the Antibacterial activity against Escherichia coli gram negative bacteria (responsible for diarrhea) (I), Bacillus subtillis-gram positive rods (general contaminant)(II) and Staphylococcus aureus gram positive spore forming rods (causative agent for wound infection) (III) using Agar cup assay method.
The degree of effectiveness was measured by determining the diameters of the zone of inhibition caused by the compounds. Effectiveness was classified into three zones on the bases of their diameter of zone of inhibition. +++ : Most effective ++ : Moderate effective + : Slightly effective -: Non effective Most of the compounds were moderate active against both gram (-) negative and gram (+) positive bacteria. The results are presented in Table 2 . 
Conclusion
On the basis of these results obtained for elemental analysis, infrared spectra and magnetic susceptibility measurements the following structures (Scheme 1 & 2) are proposed for the complex compounds. The synthesized metal complexes in comparison to the uncomplexed Schiff base ligand were screened for their antibacterial activity against pathogenic bacterial species (E. coli, B. Subtillis, S. Aurous). The activity of the Schiff base complexes became more pronounced when coordinated with metal ions.
